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ABSTRACT
The US Occupational Safety and Health Administration developed guidelines and
regulations for an emergency action plan. However due to complex production
processes involved in the manufacturing industry emergency planning is to be
managed in a more systematic way. In order to enable planners to engage in a more
systematic way of planning this research aim's to design a framework and prototype
an emergency preparedness planning tool according to OSHA's guidelines and
regulations. The framework is prototyped into a planning tool using Microsoft Excel,
Microsoft Access and Microsoft Visio. This project work would be expected to
contribute in assisting emergency planners in the manufacturing industry design
better emergency plans based on OSHA's requirements. The tool is to assist planners
by introducing information of the regulations in a stepwise manner for decision
making compared to referring to guidelines which are arranged in categories. This
concept for such a planning tool is relatively new for the manufacturing industry as
OSHA's available tool doesn't use stepwise planning and is made for small
businesses.
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The manufacturing industryisbasically a productionofgoods for use or for sale using
labor, machines, tools, and chemical or biological processing or formulation in an
industrial or large scale within an economy("Manufacturing," n.d). Since people or
laborare working with potentially dangerous or harmful tools and chemicals used in
the process, a guideline is written inorder to maintain a certain standard of safety in
each factory or facility. The United States Occupational Safety and Health
Administration has done this to help educate and inform manufacturers on the basic
safety features thatshould beavailable while dealing and handling hazardous materials,
tools and conditions.
Unfortunately an accident is inevitable and having a good response towards such
unwanted event especially when it is hazardous and extremely harmful to people and
the environment is extremely important. Failureto respond well when disaster strikes
is detrimental towards an organization or society. History has shown time and time
again the importance of being prepared for a disaster or emergency. In the
manufacturing industry many cases has not gone by without further investigation or
studyon the effectiveness oftheir emergency response plan when an accidentoccurs.
With experience and extended study, OSHA has come up with recommendation and
guidelines for Emergency management systems as well. Typically emergency
management activities occurat the facility wherean accident mightoccur.
To havean emergency system, the company must designand plan such a systemfirst.
Based on past major industrial disasters studied, many did not provide sufficient
planning in their emergency system.
1.2 Problem Statement
Preparing for an emergency can be overlooked easily if no proper monitoring and
planning is done. Many casualties could have been avoided ifthere was more planning
on handling emergencies in the past. (" Safety Video on Need for Chemical Emergency
Preparedness, Based on Findings from a Decade of CSB Accident Investigations,"
2009). The US Occupational Safety and Health Administration have done various
studies and produced guidelines and regulations to ensure past mistakes in emergency
management are not repeated. However with the demanding and complex environment
of the manufacturing industry, this planning require a team of expert who have
complete knowledge on various matters and aspects of emergency planning. .
Emergency planners struggle to identify the gaps in their plans due to the complexity
of their systems. A programmatic solution or tool for planning should be available in
order to ensure thorough planning. (Fosher & Lathrop, 2005).
Therefore this project aims to design a framework and prototype an emergency
preparedness planning tool according to OSHA's guidelines and regulations. The
author understands that various companies has developed their own solutions in
managing emergency. However the framework suggested would merely serve to
attempt closing gaps in emergency planning according to OSHA's guidelines for end
users.
1.3 Objective
The objectives ofthis project are as follows:
The objectives ofthis project is to develop a systematic and comprehensive emergency
planning prototype based on OSHA regulations of CFR 1910.38 with other OSHA
PSM Standard that includes a framework to build the prototype.
1.4 Scope
Emergency Planning can vary in too many ways, therefore it is essential to narrow
down it's objectives and area to ensure the tool can be used for a specific type of
planning.
This tool covers planning with the following elements.
Internal operational incident - consists of the systems and resources need to respond
directly to the impacts ofan event. These systems and resource include what are normally
considered first responders ( i.e. police, fire , emergency medical personnel) and manage
response at the field level.
Facility emergency procedures and location management emergency response plan. -
consist of written plans for the facility that covers emergency evacuation procedures,
containment procedures and fire safety elements.
1.5 The Relevancy of the Project
The project is useful for the industry as it is a tool in providing necessary information
in a programmatic way for emergency planning. It is to be designed in accordance to
US OSHA's guidelines on emergency preparedness for the manufacturing industry.
Therefore it would be relevant to users who are interested in following the guidelines
to ensure the completeness oftheir emergency plans.
1.6 Feasibility of Project
With the given timeframe ofapproximately 6 months, the project wa implemented to
it's best potential.
The main source ofinformation which is OSHA's guidelines is readily available online
and in books. The tools used for building the framework and designing the





Emergency preparedness is a well-known concept in protecting worker's safety and
health. There are several Occupational Safety and Health Administration (OSHA)
standards that explicitly require employers to have emergency action plans.
In response to the US's Clean Air Act Amendments (CAAA) enacted in 1990, OSHA
issued the Process Safety Management (PSM) of Highly Hazardous Chemicals
standard in 1992. The standard requires employers to establish a PSM program to
prevent major chemical workplaces emergencies and to implement an emergency
action plan. The US's OSHA covers the emergency management standards
comprehensively under the Process Safety Management scope .They are composed of
organizational and operationalprocedures, design guidance, audit programs, and a host
of other methods.(.Pr/>icipa/ Emergency Response and Preparedness : Requirements
and Guidance, 2004)
According to (Wallace, 1996)an incident is an unplanned event which causes or could
cause under different circumstances injury, ill health or damage to the property or the
environment. Whereas an emergency is a dynamic incident in which there is a
continuing potential for major injury, ill health or damage to property, the process or
the environment. He also stated, there are 5 types of emergency ;
1. Internal operational incident - fire, explosions and toxic release
2. External threat - fire, explosion or toxic release in an adjacent facility or a
transport accident.
3. Natural disaster - flood, wind, lightning or earthquake
4. Civil disorder —riot, demonstration, extortion or threat.
5. Malicious damage - sabotage or arson
An emergency normally devetops as shown in Figure 1 below.
Escape Evacuation
Figure 1 Typical Development of Emergency
There is a clear difference between an emergency , a major disaster and a catastrophic
event. It falls into it's severity or a crisis hierarchy. This is made clear according to
(Canton,2007) as illustrated in the table below;
Table 1 Hierarchy ofCrisis
Level of
crisis










Operational - consists of the
systems and resources need
to respond directly to the
impacts ofan event. These
systems and resource include
what are normally considered
first responders (i.e. police ,
fire, emergency medical
personnel) and manage
















Tactical - manages the
overall response to the event






























Strategic - manages the
crisis by examining long-
range implications of the
event, determining long term







According to (Canton, 2007) , a problem that frequently occurs in planning is to
determine whether a process ftows togically. He outlined a few advantages in a
flowchart.
- It identifies potential conflicts or illogical sequences.
- It can eliminate and highlight redundancy.
- It identifies dependancies both in terms of what is needed to accomplish
the process and those elements that are relying onsuccessful completion of
the process.
- The end product not only isa useful planning toolbutcanalso be included
in the plan as a graphic.
Therefore it isa good idea to incorporate theframework ina graphical flowchart where
the assessment techniques assisted bythe graphical and logical display of information
canprovide better insights in making anemergency response plan.
2.2 Industrial Case Study.
The following casesare examples of emergency response gone wrong resulting from
poor or improper planning.
2.2.1 Plan on paper - Exxon Valdez Oil Spill
ExxonValdezoil spill was one ofthe studiedenvironmental tragedies in history. The
spill had an impact on 1300 miles ofshoreline and 40,000 people. Clean upoperations
would involve 10,000 workers, 1000 boats and 100 aircraft and cost Exxon an
estimated $2.1 billion. Impact onwildlife wasestimated a staggering 250,000 seabirds,
2800 sea otters, 300 harbor seals, 250 baldeagles , up to 22 killer whales , and billions
of salmon and herring eggs killed.
Exxon was widely criticized for its slow response to cleaning up the disaster. More
than 11,000 Alaska residents, along with some Exxon employees, worked throughout
the region to try to restore the environment.
Prior to the spill in 1989 , Exxon's oilspill contingency plan was reviewed byAlaska
Department of Environmental Conservation (ADEC) and they had given them a
"conditional approval" as the assumption for 79,000 barrels of oil was unrealistic.
They requested for another plan which assumed for 200,000 barrels ofoil spill.
Exxon objected to the inclusion of the second scenario and that it is very unlikely.
The spill thatoccurred on March 23,1989 involved 260,000 barrels of oil.
Even though Exxon had submitted the plan for 200,000 barrels of oil to ADEC. The
systems that would provide for such a planwasnot put in place.
This shows that worst case scenarios are not to be taken lightly and emergency plans
should always be put into action to improve emergency preparedness in an
organization. The figures below shows thescenario after the oil spill in which shows
the extent ofa disaster such Exxon Valdez oil spill.
2.2.2 Sandoz SA Warehouse Fire, Bale , Switzerland
On November 1, 1986 a fire broke out at a Sandoz storehouse which contains about
1350 tonnes of at least 90 different chemicals. Flames were shooting from the roof
when the fire was first noticed while steel drums of chemicals exploded like bombs
under the high temperature.
Most of the chemicals were destroyed in the fire however a large amount was
introduced to the atmosphere. A significant amountwas also mixed with around 10to
14 thousand cubic metres of water which flowed to the Rhine River. The water
treatment plant could only contain 50m3 of water.
The exact mass of chemical entering the Rhine has been estimated to be about 13 to
30 tonnes. On top of that the soil was also contaminated to a depth of 14m and more
than 10,000 m2 ofearth had to be dug up at various depths and incinerated.
Prior to the fire, consideration was not given to the potential water pollution.
Depending on the local arrangement, it may be necessary to provide specific
firefighting water containment area
According to (Atherton & Gil, 2008) the decision on what to do when hazardous
materials are involved in a fire may be very complex. Once the fire has started but
there is no adequate water catchment area would only provide two solutions. First,
simply pour in water to put out the fire thus contaminating the surrounding area.
Another is a controlled burn , without contaminated firewater however a longer term
chronic pollution of land and water , due to the emission of contaminants from the
smoke.
Therefore , it is important to agree on tactical response long before and incident with
all parties that will respond.
2.2.3 Piper Alpha Platform, UK , North Sea, July 6,1988
OnJuly 6 1988, the Piper Alpha offshore platform , owned by Occidental Petroleum
in the UK sector ofthe North Seaexploded and set off a chainof fires and explosion.
It resulted into 167 lives tost and a near total destruction of the platform. Sixty one
crew survived by jumping into the water to be rescued by boat.
The platform consisted ofa drilling derrick atone end, a processing area inthecentre,
and living accommodation for its crew on the opposite end, a processing area in the
centre . The crew began to congregate in the platform's living accommodation area ,
which was the farthest from the blaze and seemed the least dangerous , awaiting
helicopters from landing. The accommodation was not smoke-proofand , due to lack
of training , people repeatedly opened and shut doors allowing smoke to enter. Some
crew member decided that the only way to survive would be to leave the
accommodation immediately. However , they found that all routes to lifeboats were
blocked by smoke and flames and , in the lack of any other instructions, they jumped
into the sea hoping to be rescued by boat. Sixty-one men survived byjumping. Most
of the 167 who died were overcome by carbon monoxide and smoke in the
accommodation area.
The workers on the platform were not adequately trained in emergency procedures,
and management was not trained to provide good leadership. Evacuation drills were
performed but not every week as required by regulations . Afull drill had not taken in
over three years. The problem with safety training was nota lack oftraining guidelines;
the guidelines were just not applied.
2.2.4 Methyl Isocyanate Release , Bhopal, India , Dec 3,1984
Methyl Isocyanate is an extremely toxic chemical that is commonly used as an
intermediate in pesticide production. Short-term exposure may cause death or serious
respiratory or reproductive health effects. As a liquid it is a little lighter than water.
MIC vapours are twice as heavy as air, with the result that when it escapes into the
atmosphere it remains close to the ground. It has the ability to react exothermically
with many substances : water , acids , metals and the small deposits of corrosive
materials that accumulate in pipes , tanks and valves.
On the night of December 2 , 1984 a large release of MIC vapour occurred. The
weather was cool and calm. Workers first detected the leak about 11.30pm at night
when they began to experience a burning sensation in their eyes. They informed their
supervisors who failed to take immediate action. Over a period oftwo hours about 40
tons ofMethy Isocyanate (MIC), poured out ofthe plant, forming a low cloud, which
spread downwind across the plant and into the neighbouring community.
The emergency response from the company tothe incident and from the local authority
suggests that the emergency plan was ineffective . During the emergency operators
hesitated when to use the siren system. No information was available to outside
responders regarding the hazardous nature ofMIC and what medical actions should be
taken.
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2.3 Emergency Response Plan Review.
OSHA has outlined an Emergency Action Plan checklist ("Emergency Action Plan
Checklist,") that includes the basic requirements on what should be included in such a
plan. An Emergency Response Plan ofa Nitrogen based product manufacturing facility
(APACHE Nitrogen Products Inc Emergency Response Plan, 2007) was reviewed
against the checklist to identify gaps between the facility's plan and what is outlined
by OSHA.
The full emergency action plan checklist is included in the Appendix ii
The following are several identified elements that are not included in the plan.
23.1 General Issues
The plan did not outline possible internal sources ofemergencies that could disrupt the
workplace. A hazard assessment was not included to show identification of physical
and chemical hazards that might cause an emergency.
The plan does not identify how or where personal information on employees can be
obtained. It could be important to have ready access important personal information
about employees for example, the home telephone numbers , the names and telephone
numbers oftheir next ofkin and medical information.
23.2 Evacuation Policy and Procedures.
The plan did not specify the conditions under which an evacuation would be necessary.
Identification ofthe different types of situations that will require an evacuation ofthe
workplace which might include fire, earthquake or chemical spill. The extent of
evacuation should also be specified as different types of hazards should be managed
differently.
The plan does not also include procedures to assist people who are with disabilities.
An allocation of a manageable amount of people under one supervisor should be
available at all times.
The plan does not identify more than one assembly area and a method of accounting
for all employees. Confusion in assembly areas and inaccurate counting procedures
can be time consuming.
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23.3 Employee Training and Drills.
The plan does not show how and when employees will be trained for emergencies. The
plan does not show how and when retraining will be conducted. The plan does not
address how often drills will be conducted.
Many basic requirement thathas been outlined byOSHA hasnot been fulfilled bythe
plan. Therefore this shows a gap between the regulations implemented by OSHA and
the planning that has been done by companies.
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2.4 Current OSHA Emergency Planning Tool.
Uncertainty aboutthequality andappropriateness oftheirplans areoftenexpressed by
emergency managers and would appreciate guidance on what the planning process is
intended to achieve. To have an instrument that enables them to sanction and ratify
local emergency plans, or alternatively demand improvements inthem would beuseful
(Alexandar,2005).
OSHA standards are rules that describe the methods employers are legally required to
follow to protect their workers from hazards. Before OSHA can issue a standard, it
must gothrough a very extensive and lengthy process that includes substantial public
engagement, notice and comment The agency must show that a significant risk to
workers exists and that there are feasible measures employers can take to protect then-
workers ("At-a-glance OSHA,2011).
The OSHA'sEmergency Planning Tool is designed to help small, low-hazard service
or retail businesses write and implement an emergency action plan, and comply with
OSHA's emergency standards. However , businesses that deal with hazardous or that
are subject to the provisions of theProcess Safety Management of Highly Hazardous
Chemicals, Hazardous Waste Operations, or Grain Handling standards may also need
to develop an emergency action plan in compliance with29 CFR 1910.38(a). These
businesses are beyond the scope of the tool.("Evacuation Plans and Procedures
eTooL").
The main feature ofthis tool is it simplifies emergency planning by allowing users to
include their plans in a form and it will not take more than 15 minutes to complete.
However the tool does not save the information for the users and would just generate
a report for the user to save asa document for their own use. Figure 2 and 3 shows the




Figure 2 MainInterface ofOSHA Evacuation Plans and Procedure E-Tool
Figure 3 Form Interface ofOSHA Evacuation Plansand Procedure E-Tool
Thereare severalother emergency management tools available inthe market. However
these tools do not use OSHA's regulations as a basis. They are developed mostly for
the public health and safety sector and are meant to be used by state or government
responders. Therefore the scope ofthose tools does not apply for comparison with the
prototype proposed as the users are different.
Forexample, Oak Ridge Associated Universities developed Exercise Builder , a tool
that helps personnel who are responsible for developing drills and exercise
(''Emergency Preparedness at Nuclear Plants", 2010) Although this tools assist in
emergency management however it covers only one part of emergency planning ,
which istraining. Most of the tools that can be found inthemarket aredesigned inthis
manner, which is highly specific and specialized. However a simple, more robust tool
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to assist in emergency planning and specifically by guiding the users using OSHA's
guidelines are yet to be available.
According to the literature review conducted, it can be concluded that emergency
planners wouldbenefit from a systematic toolthatenables them to identify the gaps in
their plans. Based on past disasters, failure to respond well is usually related to gaps
in the plan or inadequate planning. However there are no current available tool that
makes gap identification possible using OSHA's regulations as a basis. This shows





The project began with information gathering. The requirements of emergency
planning from OSHA regulations were taken from their website , www.osha.gov.
OSHA has documented vartous guidelines on emergency planning, from Hazardous
Materials response to Fire response.
Once all the information regarding emergency planning regulations are collected. The
data is filtered to as per determined scope for the tool, this is because the tool could
lose it's impact if the scope is too large with very general steps in planning. With the
gathered required information, the emergency response framework is then
systematically arranged in the form ofgraphical flowchart using Microsoft Visio.
The basic prototype for the emergency tool was then developed according to the
flowchart using Microsoft Excel or Access. A database of useful information such as
the regulations and step by step instruction for planners was constructed. Once done
the complete logical flow was tested in the field which in this research the Carbon
Dioxide Pilot Plant at Universiti Teknologi PETRONAS. After the case study , the
tool will be reviewed for it's implementation
Information on the tools usefulness and robustness was then analyzed and interpreted.
With the analyzed feedback, proper adjustments was made to the framework. The
framework and programming instructions was then finalized for development of
emergency planning tool application for the manufacturing industry.
A Gantt Charton the time management done while working on this research was also
constructed. The chart can be found in Appendix i.
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The tools used in this research are Microsoft Access and Microsoft Visto. Microsoft
Visio is a streamlined vector graphic diagramming tool for business and professional
use. With Microsoft Visto, users will be able to create and share a variety ofdiagrams,
organizattonal charts, flowcharts, floor plans and even network maps. Users can
choose from a wide variety oftemplates to help you get started, modifying as easily as
you go thanks to an intuitive ribbon interface and drag& drop capabilities.
Microsoft Access on the other hand enables users to create tables, queries, forms and
reports, and connect them together with macros. Advanced users canuse VBA to write
rich solutions with advanced data manipulation and user control. Access also has





A Framework of Emergency Action Plan was constructed as a preliminary phase
before designmg the prototype. It acts as a guide to construct the model when
prototyping. The informatton gathered was placed in a logical flow of steps according
to several OSHA Standards.
The Standards involved were.
a) CFR 1910.38 : Emergency action plans.
The emergency action plan starts with the requirement ofwhether or nota written plan
is to beavailable foremployees. Ifthere is more than 10employees thena written plan
is required or elsetheplancan be communicated orally. There are several procedures
that needsto outlined in an emergency plan. The framework describes that procedures
in reporting a fire or other emergencies should be established. OSHA has not
specifically recommended any guideline for this however an alarm system would
normally be applicable. Another requirement would be to ensure that emergency
evacuation procedures arealso made available bytheemployer. The specific guideline
to construct this can be found in CFR 1910.36. This guideline details the appropriate
design and construction ofexit routes and themaintenance, safeguards and operational
features ofexit routes.
Next is to ensure that if there are employees who do not evacuate and stay for
emergency response operations, clear procedures for these operations should be
available as well. The detail guidelines for these operations can be found in the CFR
1910.120 Hazardous Operations ofChemical Hazardand CFR 1910.156 FireBrigade.
Both theguidelines specifies the proper protective equipment required and thetraining
required by the responders.
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After evacuation it is essential that procedures to account for all employees are to be
made available as well. Besidesthat employees should also that employees performing
medical duties have well established procedures as well. Contact information of the
emptoyees involved in the emergency preparedness and operations should be available
to everyone under the supervision ofthe employer.
Next, if there is an employee alarm system it needs to be maintained and designed
according to CFR 1910.165. The standard outlines the general requirements,
installation, maintenance and testing of the employee alarm systems. Training for all
the emptoyees whether directly or indirectly involved are also required by the all of
the guidelines above as per in the 1910.38 standard. Employers are also expected to
review the procedures with all employees especially upon the initial assignment ofthe
job, when the emptoyees responsibilities in the plan change or when the plan itself is
changed. Figure 4 illustrates the framework constructed.
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Check whether you need an
Emergency Action Plan
A written emergency action plan is to be
available for review to employees.
1910.38(c)(1) Ensure that procedures for
reporting a fire or other emergency are
available
1910 38(c)(2) Ensure that procedures for
emergency evacuation, including type of
evacuation and exit route assignments
are available
1910.38(c)(3) Ensure that procedures to
be followed by employees who remain to
operate critical plant operations before
they evacuate available
1910.38(c)(4) Ensure the procedures to
account for all employees after
evacuation are available





Refer to Plant Operation in
Emergency Standards
1910.120
1910.38(c)(5) Ensure that procedures to
be followed by employees performing
rescue or medical duties are available
1910.38(c)(6) Contact information of the
employees involved in the plan




1910.38(d) Employee alarm system and
maintenance procedures according CFR
1910.165.
Refer to Employee Alarm
System Standard. 1910.165
1910.38(e) Designate training for
employees during procedures.




1910.38(f) Review of emergency action
plan by the following employees.
(1) The employee is assigned initially to a
job;
(2) When the employee's responsibilities
under the plan change;
(3)When the plan is changed.
Figure 4 Framework for CFR 1910.38
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b) CFR 1910.36 : Design andconstruction requirements for exit routes.
This standard describes the requirements for exits construction which includes the
material used, number of exit routes, exit discharge, and the type of exit.It also
specifies the minimum height and width of the exit door and it's minimum capacity.
Figure5 showsthe framework constructed for this standard.
Ensure Procedures to Evacuate
are in place
Ensure that an exit route is
permanent 1910.36(a)(1)




An exit door must be
unlocked.1910.36(d)
Aside-hinged exit door must be
used.1910.36(e)
The capacity of an exit route
must be adequate.1910.36(f)
An exit route must meet
minimum height and width
requirements.l910.36(g)
-ik_
An outdoor exit route is
permitted.l910.36(h)
Ensure Guidelines to
Shelter in are in place.
Refer to OSHA Guidelines
for Floor Plan Diagram
Figure 5 Framework for CFR 1910.36
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c) CFR 1910.37 : Maintenance, safeguards, and operational features for exit
routes.
This standard describes the requirements of the maintenance of exit routes and the
safeguards and operational features involved. The standard outlines minimizing the
danger oftheroute and ensuring thatalarm systems must beoperable. It also highlights
appropriate marking and lighting for exit routes as well as maintaining the fire
retardant properties of paints and solutions. Figure 6 shows the framework for the
standard.
The danger to employees must
be minimized.1910.37(a)




The fire retardant properties of
paints or solutions must be
maintained. 1910.37(c)
Exit routes must be maintained
during construction, repairs, or
alterations.1910.37(d)
m
An employee alarm system
must be operable. The
employee alarm system must
comply with (CFR 1910.165).
1910.37(e)
Figure 6 Framework for CFR 191037
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d) CFR 1910.120 paragraph (q) : Emergency response program to hazardous
substance releases. This standard covers employers whose employees are
engaged in emergency response no matter where it occursexcept that it does
not cover emptoyees engaged in operations of storage facilities and special
tasks.Figure 7 illustrates the framework for the given standard by
OSHA.
910.12O(q)
Emergency response program to hazardous substance
releases. Covers employers whose employees are engaged
in emergency response no matter where it occurs except
that it does not cover employees engaged in operations
involving storage locations and special tasks.
J~
1910.120(q)(l)The plan shall be in writing and
available for inspection and copying by
employees, their representatives and OSHA
personnel.
1910.120{q)p)























parties 19 10 120(q)(2)(i)













Emergency medical treatment and
first aid.!91O.12O(q>{2)(vii0
Emergency alerting and response
procedures. 1910.1 2 0(q)<2)(fx)
Critique of response and follow-




may use the local emergency
response plan or the state
emergency response plan or both,
1910.120<q)(2)(xll)
Figure 7 Framework for CFR 1910.120(q)
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e) CFR 1910.165 : Employee Alarm Systems
This section applies to all emergency employee alarms installed to meet a particular
OSHA standard. It describes the general requirements, installation and restoration as











unless they are intended
to beemployeealarm l
systems.
Apply to al local fire alarm signaling systemsused
foralerting employeesregardless of the other
functionsof the system.l910.165(a)(2)
Allpre-discharge employeealarmsinstalled to meet










Figure 8 Framework for CFR 1910.165
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4.2 Use of Plant Layout For Emergency Planning.
The plant layout is used as a basis to conduct and manage information regarding
emergency planning. Since, the plant layout contains details of the particular area in
the plant it is usedto devetop a model for emergency response planning. Plant layout
contains informationon the equipments and structures involved in a particular plant,
the road or clearancedesignand various other information. Therefore, the plant layout
is useful as it contains informatton that is essential to conduct emergency planning and
could also be easily implemented in a process plant.
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43 Prototype Development.
A prototype is then developed to illustrate the mechanism of the tool. It is designed
based on the outline ofthe framework constructed.
43.1 Main Page Interlace
The main page consists of all the elements in CFR 1910.38 which mandates that
procedures for reporting a fire or other emergency available as outlined in
1910.38(cX1)- Procedures for emergency evacuation, including type ofevacuation and
exit route assignments are available as outlined in 1910.38(c)(2). Employee alarm
system as outlined 1910.38(d). An employer must have and maintain an employee
alarm system. The employee alarm system must use a distinctive signal for each
purpose and comply with the requirements in CFR 1910.165. Training as outlined in
1910.38 (e). An employer must designate and train emptoyees to assist ina safe and
orderly evacuation of other emptoyees. Figure 9 illustrates the main interface




Figure9 Main Interlace of EmergencyResponse Planning Prototype
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43.2 Interlace of each element.
Every element shown inthe main page would link to it's own individual sub pages.
These pages would include the plan, guidelines inwriting the plan. This is a resource
for users to check whether their plans comply to OSHA's requirements. Contact
informatton ofall who are involved in the plan. To comply with 1910.38(c)(6) which
mandates that the name or job title of every employee who may be contacted by
emptoyees who need more information about the plan or anexplanation oftheir duties
under the plan are to be made available. Maintenance Records of all emergency
response equipment involved in the plan. 1910.39(c)(3), 1910.165(d), 1910.37(d) are
all instruction in OSHA's requirements for maintenance ofequipments. The interface







Figure 10 Sub Page for Fire Prevention Section.
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433 The plans section interface
This sectton differ for every sub pages. However below is the interface when the
"Plans" button in Fire Prevention Interface is clicked. This page would list out all the
required elements in a Fire Prevention Plan according to OSHA's requirements in CFR
1910.39 Fire Prevention Plans. The steps taken to design the interfaces of each sub
parts in the tool are similar. Therefore it is repetitive to illustrate all ofthem. Figure 11
shows the standard view of the interfaces that was constructed. However each parts






Figure 11 Plans Section for Fire Prevention Sub-page
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4.4 Case Study
In order to verify this concept, the tool is to be implemented in a process plant to
identify potential improvement areas and proofthe validity ofthe model. However due
to several constraints such as confidentiality and limited amount oftime, the model is
demonstrated via studying a Carbon Dioxide Pilot Plant emergency plan in Universiti
Teknotogi PETRONAS. Although the design of the tool is to allow planning by area,
however the plant's scale does not require planning to be done for more than one area.
The whole plant layout is used for this case study.
4.4.1 Planning Guidelines
The fixed extinguisher standard is examined at the plant. The availability of each
requirement in the standard is verified by the person in charge or the emergency
planner of the C02 pilot plant. The official documentations are also provided during
the examination however not shown due to confidentiality. Figure 12 shows that the
every element in the standard is being met however one which is the maintanence
records ofthe fire extinguishers which is the visual inspection, hydrostatic testing and
internal examinations records are not established by the in house technician but by the
maintenance department ofUTP.
iiM«lf<t«isiin*MlMlil»««>>
•.Plata!ntmar m (HmvkmnanMwm n imgiiMMaj «>"»»
Figure 12 Guidelines Check for Fire Extinguishers Sub-Section in General
Requirements.
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Figure 13 shows that the standards in classification and selection of fire extinguishers
and in accordance to the standard CFR 1910.157(d) is followed as well. However it
has been make known that these selections are made by the UTP Health , Safety and
Environment Department and not the employees at the pilot plant itself. This shows
that there is different parties involved in the establishment ofthe emergency planning
of the Pilot Plant. The tool can provide for these difference by including a remarks
column or similar to ensure that the relevant additional information should also be
recorded.
•
Figure 13 Guidelines Check for Fire Extinguisher Sub-Section in Selection and
Distribution.
4.4.2 Plan Documentations
To demonstrate the plan documentations section the requirements of standards in
evacuation is examined at the plant. One of the documentation requirements in
accordance to 1910.36 is to have an emergency evacuation map available. This is
available at the pilot plant and is made available to the tool by attaching the relevant
documents. Figure 14 shows the evacuation plans for the C02 pilot plant.
Sort &. Filter Records
| Company Emergency Action Plan j} Evacuation \ i=H Evacuation_Area ' ~al E
Name - Creator <& Date Modified -
Evacuation Map Samad SfiJ 26/1 1/2013
* 1 «9(o)
Figure 14 Plans Check for Evacuation Plans Sub- Section
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Figure 15 below shows the actual evacuation map designed by the employers.
Figure 15 Evacuation Map of CQ2 Pilot Plant
4.43 Contact Information.
CFR 1910.38 requires that all employees participating in the emergency action plan
contact information should be displayed. Figure 16 shows the contact information of
respective employee.
•
Figure 16 Contact Information Check for Contacts Section
Figure 17 shows the contact information display by the employers to contact person in
charge for explanation ofthe emergency plan.
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The present study introduces a useful technique that is beneficial for the process
industries in emergency planning at a manufacturing plant. Apart from that, the
concept ofthe tool is designed to ensure the end users are complying with the element
ofPSM 29 CFR 1910.38 for Emergency Action Plan. The prototype uses plant layout
as the foundatton for its complete data compilation since it is contains the general
informatton on the equipments and structures involved in a particular plant, the road
or clearance design and various other information. It helps the end users to track
information, documents, recommendation and corrective actions of emergency
planning. The system also will assist the end users to plan for each part of the
requirements and help identify the gaps in order to comply with Emergency Action
Plan standard. The conducted case studies show that the prototype is able to manage
identify gaps in planning effectively and demonstrate step by step approach in
checking the plan in accordance to OSHA requirements. Thus, by implementing this
technique it could help employer to respond well in the event of an accident. The
proposed technique can be used by anyone to develop the system similar prototype to
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